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XenoTech (XT):

Contract Research Organization (CRO) founded in 1994

Provide high-quality in vitro test systems since 1995

Over 25 years experience in preparing subcellular fraction and
hepatocyte test systems

Over 19 years of dedicated Custom Product staff

Provide test s?/stems to pharmaceutical, government, chemical,
agricultural, academic, animal health, and cosmetic organizations
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Cus.tom Pro.ducsts

astam pradakt
Noun

1. Unique or one-of-a-kind items that intimately involves customer
input in the material selection, design, and individualized fit.

2. Department of XT dedicated to providing unique products to
meet client needs

* Anything that is not offered in our catalog.

* Products made with various buffers, animal strains
and tissues.

* Client-provided procedures/processes
* Non-typical subcellular fractions and membranes

* Requested by clients for use at their location or by
SXT Service groups for internal studies.
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History of XT Custom Products

1996: XT 2000: R&D 2004: 2018:
offers 25 begins on Intestine 2015: Rat Human
products extra- products tritosomes Tissue
derived hepatic added to added to Research
from liver test standard standard Biobank
tissues systems catalog catalog launches
1999: First 2002: 2010: Skin 2017:
request Dedicated products Human
for custom Custom and added to liver
pooled Extrahepatic standard lysosomes
HLM Department catalog added to
established standard

catalog
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Custom Product Process

Preparation
Cenduser < Adjustments _

e Distributor e Tissue availability * Approval ¢ 7-180 days
e Internal study e Custom ¢ Characterization
procedures * Packaging

4 Proposal N

Request N



ras XENO T ECH

A BiolVT Company

Species

Tissues

Test Systems

Custom Product Examples

African Green Monkey
B6C3F1 Mouse
B6SJLF1 Mouse

Balb/c Mouse Beagle Dog
Brown Norway Rat
C57BL/6 Mouse

Cat

CD-1 Mouse

Chicken

Cow

Cynomolgus Monkey

Db/db Obese Mouse
Fischer 344 Rat

Fox Chase SCID Mouse
FVB Mouse

GK Rat

Goat

Golden Syrian Hamster
Gottingen Minipig
Hanford Minipig
Hartley Guinea Pig
Horse

Human

Japanese White Rabbit
KK.Cg.Ay/J Mouse
KK/HiJ Mouse

Lewis Rat

Long-Evans Rat
Marmoset Monkey
Mongolian Gerbil

New Zealand RabbitNu/Nu
Nude Mouse

Ob/ob Lean Mouse

Ob/ob Obese Mouse
Owl Monkey

Pig

Rhesus Monkey
SCID Mouse

Sheep

Swiss Webster Mouse
Wistar Han Rat
Yucatan Minipig

ZDF Lean Rat

ZDF Obese Rat

Db/db Lean Mouse Housefly

Adipose Tissue Duodenum Liver Skin

Adrenal Gland Eye Lung Spleen

Blood Plasma Heart Muscle Stomach

Brain lleum Ovary Testes

Cerebral Spinal Fluid Jejunum Pancreas Thyroid

Colon Kidney Prostate Whole Blood
Brushborder Membrane Homogenate Mitochondria S9 Fraction

Cytosol Lysate Mucosa Tissue (blocks and slides)
Eluate Lysosomes Non-parenchymal Cells Tritosomes

Extracts Mast Cells Pre-lysate Unprocessed Tissue
Hepatocytes Microsomes RNA
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Our Goal is to Meet and Exceed
the Customer’s Needs

Standard offerings are not always compatible with client needs or
unique research

* Unparalleled experience developing specialized techniques to provide
dependable preparations yielding quality data

* Dedicated department for custom preparations with expertise in
working with difficult or delicate tissues and procedures

* No minimum set-up fee

* No-fee feasibility research, pricing and proposal generation

e Customer satisfaction is #1 priority
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Custom Products Assist in Extraordinary Research

Microsomes and 59 Prepared from Renal Tissue
Yield High CYP, FMO and UGT Activities that
are Stable over Multiple Freeze/Thaw Cycles

The Effects of Organ Preservation Solution on Aldehyde Oxidase and Xanthine

Oxidase Activity in Pooled Human Liver S9
Pharmacokinetics and Catabolism of [*H]TAK-164, a Guanylyl

. v THAT Cyclase C Targeted Antibody-Drug Conjugate
Zell W. Woodworth®, Landon Watkin
L. Anne Dwyer [l [NV Jayaprakasam Bolleddula,' Abhi Shah, Mohammad Shadid,? Afrand Kamali,® Michael D. Smith, [ NN
Non-transplant quality and Swapan K. Chowdhury vity in human liver S9 fractions prepared
MATERTALS AND METH(

cellular and subcellule L storage solution (20 individuals each,
individual UW donors, the phthalazine
10l/mg protein/min. The phthalazine

9 comprised of the twenty individual UW
Jividual HTK doners, the phthalazine
mol/mg protein/min. The pocled human
K donors exhibited an activity of 3820

g (J.B., AS., M.S., AK., S.K.C.) and Oncology Drug Discovery Unit (M.D.S.),
:d subsidiary of Takeda Pharmaceutical Company Limited, Cambridge,
Massachusetts

Abstract
Comparing Induced and Non- |nduced Rat Brain Mlcrosomes from Xenotech

We have developed procedures to prepare microsomes| Ying Liu', Jiansheng Huang', Kevin Westia tephanie Helmstetier”, Mukesh Lulla’, Josh Johnsen', and Mohammad Sha

kidneys of humans, Cynomolgus monkeys, Beagle dog . Bi ec, ey Street, Cambridge, MA 02142, USA

and we have assessed selected CYP, FMO and UGT ad “XenoTech LLC, 1101 W Cambridge Circle D, Kansas City, KS 66103, USA

of humans, individual preparations. These microsomal s

ability to catalyze the 12-hydroxylation of lauric acid (a n

-oxygenaton ¢

y 22, 2020; accepted August 18, 2020

benzydamine (2 [N L Y1) charat.terlzat ng human  (0.75 m/h per kil The in plasma and
liferone (3 react jugated to  tumor samples revealed the presence of s-IGN-P1 aniline and IGN-P1 |, i oy Phthalazine Oxidation
have also estab cleavable aniline as payload-related components. The use of a radiolabeled n Liver S9
many as 10 free B by sl B Tt b Ly o evalu-  payload in the ADC in tumor uptake investigations provided direct and
:?;"’“"T“ o e ssing GCC.  quantitative evidence for tumor uptake, DNA binding, and proof of
idney issueis o _ N i
ané S8 racton, . :_;: :r:u:sg mechanism of action of the payload.
Fhase T and P 3 * SIGNIFICANCE STATEMENT
qm i “mww ‘mmwmm H ) cells with  Since payload-related species are potent cytotoxins, a thorough
:‘,,,,‘,,.m..‘... e e P 1, o er24hours  characterization of released products of ADCs, metabolites, and
T ed IGN-P1 their drug interaction potential is necessary prior to clinical inves-
snjugate of tigations. This study characterized in vitro and in vivo DNA binding
¢ ring mice, mechanisms and released products of TAK-164. The methodologies
b ely 41 and  described here will be highly useful for characterization of payload-
— e ! related products of ADCs in general. | |
I
Attt il
. wtre sslp, - b L —p————————r SR e L L L L L - Y R -
Evaluatior :Im‘.,u... fomte 1 e ek e et e s 3
m(’hﬂg‘mﬁg el i b i i ik i t Absolute Abundance of Hepatic Carboxylesterases *°oors g
ec, Lam e micrsaomas might be the resit - . H =
e 52) by LC-MS/MS Proteomics: Application to PBPK .4 e sequential motabolism
. P . : : A tocytes to the M1-glucuronide,
Abstract b “ Acknowledgements Oseltamivir In Vivo Pharmacokinetics in Infants e e Mt alocronmntion
.2 e 0 o v ey [P —— ) ) >f M1 formation, suggesting that
P — Marc Vrana, Aanchal Mehrotra, Robin E. Pearce, Andrea Gaedigk, iting step in lapatinib biotrans-
. it maabeing St i Cohewed o WM o o "
Brain is th meore o oM ncienn o esmsberghan ad s e 1 P, »ak Kumar Bhatt, J. Steven Leeder, and Bhagwat Prasad in the formation and clearance
traction as B | oge n 1ences the hepatic exposure to
in the afor e tics, University of Washington, Seattle, Washington (M.B., M.V., A.M., D.K.B., B.P.); Sahigrenska the risk for hepatotoxicity.
enerate T ,___ nburg, Gothenburg, Sweden (M.B.); Division of Clinical Pl Toxic and Tt i
9 - F fotiere B _ 'y Kansas City, Kansas City, Missouri (R.E.P., A.G., J.S.L.); and School of Medicine, University of
metabolist Uerrraee VIVO metanolism Missouri-Kansas City, Kansas City, Missouri (R.E.P., A.G., J.S.L,) examine the interindividual and
has not ye e - tablish an in vitro i ition versus bioactivation path-
biotransfol - tabolism of Received July 22, 2016; accepted November 22, 2016 +d with idiosyncratic hepatotox-
propranolc ind rat brain ) (P450)-mediated bioactivation,
homogena ‘ro metabolism in ABSTRACT pathways are involved in the
the ab: L d brain ti —_— henolic metabolite of lapatinib
€ above ind brain tissues The age-dependent absolute protein abundance of carboxylester-  milligram total protein) increased approximately 5-fold (315.2 vs. sulfation, and aldehyde oxidase
were colle e e e /. tions are better in ase (CES) 1 and CES2 in human liver was investigated and ap- 1664.4) and approximately 3-fold (59.8 vs. 174.1) from neonates to _dentiied as the major hepatic
predicting icrosomes, the plied to predict infant ics (PK) of ir. The  adults, CES1 protein in liver cytosol also patinib glucuronidation, which
rat brain s . also interesting to CES absolute protein abundance was determined by liquid showed ag o i activ- >tentially toxic quinoneimine.
notice tha ot detected in tandem mass Y ics in human ity ith protein in pedi ind adult liver
vitro. neitt vt argareile s, proames srd dogaid o liver microsomal and cytosolic fractions prepared from tissue microsomes. The protein abundance data were then used to model
3 T

samples obtained from 136 pediatric donors and 35 adult donors.
Two surrogate peptides per protein were selected for the quantifi-
cation of CES1 and CES2 protein abundance. Purified CES1 and
CES2 protein standards were used as calibrators, and the heavy
labeled peptides were used as the internal standards. In he-
patic microsomes, CES1 and CES2 abundance (in picomoles per

in vivo PK of oseftamivir in infants using pediatric physlologlcally
based PK modeling and ii
ontogeny function into the existing pediatric Simcyp model. The
predicted pediatric area under the curve, maximal plasma concen-
tration, and time for maximal plasma concentration values were
below 2.1-fold of the clinically observed values, respectively.

9
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Custom Project Size Varies

Single Vial Tens of thousands of vials
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Custom Desighed Pools

Meet Customer’s Unique Requirements

e Enzyme activities / Customized buffers or prep
e Large enough batch to meet multi-year needs

Design pool

| ® Theoretical vs Actual activities
e Specified enzyme activity optimized

Preparation/Processes

{ * Coordinate multi-week preparation and
characterization

e Packaging and shipping
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2015: XT’s Largest Custom Product
Project

* Pool of 50 Donors

* Matching Microsomes, S9 and Cytosol

* Kinetic Constant (Vmax and Km)
characterization over multiple days for 14 CYPs
and UGTs

* CYP genotype data for all 50 donors

* DNA isolates provided

Total Vials Delivered: >50,000

12
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2015: XT’s Largest Custom Product
Project

e Custom designed continuous flow
homogenizer.

* Increases preparation efficiency by
300%

* Decreases production costs — passed
on to customer

13



ras XENO T ECH

A BiolVT Company

2015: XT’s Largest Custom Product
Project

* Total of 22 scientists involved

e QOver 2000 hours

* Provided final characterized pool
within three months

* Ten-year supply of subcellular
fractions for client

14
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Challenges of Extrahepatic Tissues

15
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Challenges of Extrahepatic Tissues

Homogenization
challenges

Proteases and
extracellular
interference
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Challenges of Extrahepatic Tissues

Homogenization
challenges

Cryomill

17
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Challenges of Extrahepatic Tissues

) Capillary
Villus network Lacteal

Hl| ~Mucosa

Submucos:

Proteases and
extracellular
interference

18
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No Request is Too Unusual

20
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Non-CYP or UGT Enzymes of Interest

Aldehyde Oxidase Xanthine Oxidase

21
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Non-CYP or UGT Enzymes of Interest

Pools of Human liver S9 and Cytosol exhibited lower than
expected AO/XO activity

Sample pools made with adjustments of buffer constituents,
including removing EDTA

None of the buffers used were inhibiting AO/XO activity

CUSTODIOL

2 HTK Solution
The Clear Choice

—

22
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Non-CYP or UGT Enzymes of Interest
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Customized CryostaX Pooled
Hepatocytes

Pools can be designed based on:

e Specific Enzyme Activity

e Pool Size

e BMI

* Disease State

* Age/Ethnicity/Gender

* Alcohol, Tobacco and/or Drug Use
* Serologies

CryostaX” Format:

= Single-freeze patented

process (minimal cryoinjury)

« No water baths for thawing
vial in assay prep

Traditional Format: + Easily choose each donor

Custom pools can be prepared easily,
* Pooling: Double-freeze represented in poaol .
industry standard process - No hepatocytes left in the vial! and easy means qU|Ck|y at no
additional cost

24
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Individual Human Liver

AA Human Liver Donors
African-American HLM -07072008

Alcohol Users - Individual HLM

Available Hepatocytes and Comresponding Microsome and Liver Tissue 15Apr2013
Available Individual HLM - Smokers

Available Individual HLS9 Samples

Available Individu 4] Human Liver Micresome Activities from Diabetic Deners

CryostaX CYP2D6
CYP2D5 HLM
CVP3AS genotype
Diabetic and Non
Diabetic and Non
Diabetic Doners C
Diabetic Donors
Diabetic Human |
Diabetic Human |
Diabetic Human |
Diabetic Human |
Diabetic Human |
Diabetic Human |
Diabetic Human |
Diabetic Human |
Diabetic_Non-Dia
Diabetic-Nondiab
Diabetic-Nondiab
Diabetic-Nondiab
Diabetic-Nondiab
Diabetic-Nondiab
Donor Demograp
Donor Informatio
Donors with vials
FMO and CYP3AI
Genotyped Huma
Hepatocytes with
High CYP2C9 and
High CYP2C19 an
High CYP3A Indiv
HLM - African An
HLM - Caucasian
HLM - Low CYP2(
HLM High CYP2E
Human Asian Dot
Human Asian Dot

Human Liver Mic
Human Liver Mic
Human Liver Mic
Human Liver 53 f
Human Liver Sarr

Human Liver Tiss

Individual Asian [
Individual Donor
Individual Donor
Individual Female
Individual Height
Individual Height
Individual Height
Individual Height
Individual Height
Individual Hepatc
Individual Hepatc

Human Liver Micresomes 06Aug2013 with Diabetes Info

Human Liver Micrasomes from Diabetic Donors 5Feb2015
Human Liver Microsomes from Diabetic Donors 64pr2015
Human Liver Microsomes from Diabetic Donors 17December2015
Human Liver Micresomes from Diabetic Donors 18Dec2013
Human Liver Micresomes from Diabetic Donors 19Apr2016
Human Liver Micresomes from Nondiabetic Donors 5Feb2015

Human Liver Microsomes from Nondiabetic Donors resembling Type Il Diabetic Donor Demographics 20Feb15

Individual HLM with UGT Activity (Specifically UGT2B7)
Individual HLM

Individual HLM-Average UGT1AS Activity

Individual HLMs

Individual HLSS - Ages 2-17

Individual HLSS - Ages 10-18

Individual HLSS 061808

Individual HLSS 121307

Individual HLS9 samples 11Feb11

Individual Human Denors with Tissue Available from Select Ages 1Nov2011
Individual Human Intestinal Microsomes - 3-Jun-2009

Individual Human Intestinal Microsomes - 15-Sep-2009

Individual Human Intestinal Microsomes - 28-Jul-2009

Individual Human Intestinal Microsomes - 30-5ep-2009

Individual Human Intestine Cytosol 225ept2014 with Vials Available
Individual Human Intestine Cytosol 225ept2014

Individual Human Intestine Microsomes 20/un2013

Individual Human Intestine Microsomes 225ept2014 with Vials Available
Individual Human Intestine Microsomes 225ept2014

ndividual Human Intestine 58 09Mar19

Individual Human Intestine S9 25Apr2012

Individual Human Kidney Microsomes 15Nov2010

Individual Human Kidney Microsomes 27)an2014

Individual Human Liver African American Doners 5May15

Individual Human Liver African American Donors URI 05Feb16

Individual Human Liver Asian Donors that could be Prepared te 59, Cytesol and Microsomes 7TOct13

Individual Human Liver Caucasian Donors 13May 15
Individual Human Liver Characterization Data for URI 185ep13

Individual Human Liver Cytosol - 27Jan2020

Individual Human Liver Cytosol 11Jan16

Individual Human Liver Cytosol 15May15

Individual Human Liver Cytosol and Microsomes

Individual Human Liver Cytosol Demographics 13Feb14

ndividual Human Liver Cytosol Demographics 225ept2014 with Vials Availzble
Individual Human Liver Cytosol Demographics 225ept2014

Individual Human Liver Cytosol Samples

Individual Human Liver Cytosol Samples-Replacement

Individual Human Liver Cytosol with Flush Solution 13Jan13

Individual Human Liver Cytosol

Individual Human Liver Donor Information URI 28Nov18

Individual Human Liver Donors - Donors 2-18 Vears of Age (Procurement Agency)

Individual Human Liver Doners - Doners 2-18 Vears of Age with Characterization Data

Microsomes or S9

Data mining
Diabetic/ Non-diabetic
Specific CYP activity
Smoker/ non-smoker
Alcohol usage
CMV +/-

Age, Race, BMI
Corresponding Hepatocytes and Microsomes
Genotypes

Disease State

A4 {{({ (] ,rr:’z’?rnf.

1%

L L

25
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Custom Characterization

Characterization Assays

Content

Total P450 content by spectral analysis
Cytochrome b, content by spectral analysis
NADPH-cytochrome ¢ reductase activity

Cytochrome P450 activity
7-Benzoxyresorufin O-dealkylation
7-Ethoxyresorufin O-dealkylation
7-Methoxyresorufin O-dealkylation
7-Pentoxyresorufin O-dealkylation
7-Ethoxycoumarin O-dealkylation
Phenacetin O-dealkylation
Coumarin 7-hydroxylation
Bupropion hydroxylation
Amodiaquine N-dealkylation
Diclofenac 4'-hydroxylation
S-Mephenytoin 4'-hydroxylation
Dextromethorphan O-demethylation
Chlorzoxazone 6-hydroxylation
Ebastine hydroxylation
Testosterone 2a-hydroxylation
Testosterone 2p-hydroxylation
Testosterone 63-hydroxylation
Testosterone 7o-hydroxylation
Testosterone 15a-hydroxylation
Testosterone 16d-hydroxylation

Cytochrome P450 activity continued...
Testosterone 16p-hydroxylation

Midazolam 1'-hydroxylation

Lauric acid 12-hydroxylation

4-Nitrophenol hydroxylation

Tolbutamide hydroxylation

UDP-Glucuronosyltransferase activity
4-Methylumbelliferone glucuronidation
17B-Estradiol 3-glucuronidation
Trifluoperazine glucuronidation
1-Naphthol glucuronidation

Propofol glucuronidation

Morphine 3-glucuronidation
Chenodeoxycholic acid 24-glucuronidation
Testosterone 17-glucuronidation
7-Hydroxycoumarin glucuronidation
7-Hydroxycoumarin sulfonation

Monoamine oxidase activity
5-Hydroxytryptamine oxidation
4 (Dimethylamino)benzylamine oxidation

Carboxylesterase activity
Clopidogrel hydrolysis
Methylprednisolone 21-hemisuccinnate hydrolysis

Glutathione S-transferase activity
1-Chloro- 2,4-dinitrobenzene-glutathione conjugation

N-Acetyltransferase activity
p-Aminobenzoic acid acetylation
Sulfamethazine acetylation
Dapsone acetylation

Aldehyde Oxidase
Phthalazine oxidation

Lysosomal Enzymes
Acid Phosphatase
RNase

Cathepsin B

Marker Substrate Enzymatic Fold Induction
CYF1AZ
CYF2B6
CYF3A4

Uptake Transporter
OATF1B1

OATP1B3

OCT1

NTCP

26
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Custom Products can become Standard
Products

* Consistent requests for custom products are evaluated for addition to
standard product catalog

* Our catalog offerings evolve with client needs
* This process has assisted in a 14-fold growth of standard products

1996 — 2021
25 Catalog Products 350 Catalog Products

80% attributed to repeat

custom product requests
27
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Not in the catalog? Not the end of the road

Table of Contents

Overview & Ordering .. .4
About XenoTech 4
5
6
7

Products & Ordering Information

Policy Statement..

Cellular Product:
Human F

CryostaX™ Pooled & Plateable Pooled
D 100-Donor

Cryopr
Individual Cryopreserved — Suspension

Uptake Transporter Characterized ...... y
Qualyst Transporter Certified™ Cryoplateabl
Ready-Plate™

Fresh
Animal
Cryoplateable
Pooled Cryop -
Ready-Plate™
Fresh ........... 1
Cell Media
Kupffer Cells. 3
Cell & Tissue Banks 4
Human Liver Subcellular Fractions. 6
Liver Homogenate 6
Liver 6
Reaction Phenotyping Kit. T — S — S — 27
Genotyped Liver 8
Liver S9 8
Liver Cytosol 9
Liver Mitoch 9
Extrahepatic Subcellular Fractions. 30
30
Kidn: 31
Intestine 32
Skin 34
Animal Liver Subcellular Fractions 35
Standar - 35
Treated 38
Lysosomes / Tritosomes. 0
Rapid Start™ NADPH System 2
B Custom Products
EasyCYPs 47

- Substrates & Metabolites...

Don’t see what you’re looking for?
A Custom Product may be the solution

28
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PROVEN GLOBAL CONTRACT RESEARCH EXPERTISE
FROM DISCOVERY THROUGH CLINICAL SUPPORT

Thank You!
Questions?

30
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